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PREFACE

This report is prepared under guidance contained in the Recormended
Guidelines for Safety Inspection of Dams, for Phase I Investigations.
Copies of these guidelines may be obtained from the Office of Chief of
Engineers, Washington, D.C. 20314, The purpose of a Phase I investi-
gation is to identify expeditiously those dams which may pose hazards
to human life or property. The assessment of the general condition of
the dam 1s based upon available data and visual inspections. Detailed
investigation, and analyses involving topographic mapping, subsurface
investigations, testing, and detailed computational evaluations are
beyond the scope of a Phase I investigation; however, the investiga-
tion is intended to identify any need for such studies.

In reviewing this report, it should be realized that the reported con~
dition of the dam is based on observations of field conditions at the
time of inspecticn along with data available to the inspection team.
In cases where the reservoir was lowered or drained prior to
inspection, such action, while improving the stability and safety of
the dam, removes the normal load on the structure and may obscure cer—
tain conditions which might otherwise be detectable if inspected under
the normal operating environment of the structure,

It is important to note that the condition of a dam depends on
numerous and coustantly changing internal and external conditions, and
is evolutionary in nature. It would be incorrect to assume that the
present conditior of the dam will continue to represent the condition
of the dam at some point in the future. Only through frequent inspec-
tions can unsafe conditions be detected and only through continued
care and maintenance can these conditions be prevented or corrected.

Phase 1 inspections are not intended to provide detailed hydrologic
and hydraulic analyses. In accoriance with the established
Guidelines, the spillway design flood 1s based on the estimated
"Probable Maximum Flood"” for the region (greatest reasonably possible
storm runoff), or fractions thereof. The spillway design flood provi-
des a measure of relative spillway capacity and serves as an aid in
detemining the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general condition and
the downstream damage potential.
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PHASE I REPORT
NATIONAL DAM INSPECTION REPORT

NAME OF DAM Williamsburg Station Dam

STATE LOCATED Pennsylvania

COUNTY LOCATED Blair

STREAM Frankstown Branch cf the Juniata River

DATES OF INSPECTION April 22, 1981 and May 12, 1981

COORDINATES . Lat: 40° 28.3' Long: 78° 12.5°
ASSESSMENT

' The assessment of Williamsburg Station Dam is based upon visual obser—

vations made at the time of inspection, review of available records
and data, hydraulic and hydrologic computations and past operational
performance. The inspection and review of data at the Williamsburg
Station Dam did not reveal any problems which require emergency
action. The dam appears to be in fair condition.

The Williamsburg Station Dam is a high hazard-in  uvediate size dam.
The Spillway Design Flood for a dam of this size . 4 classification is
the PMF. The spillway and reservoir are capable ¢ controlling
approximately 18% of the PMF. Based on criteria established by the
Corps of Engineers, the spillway is termed inadequate.

This dam is a run~of-river type dam with inflow discharging over
the spillway. With high discharges the tailwater builds up rapidly
causing the weir to become submerged. Downstream flooding normally
will result because of runoff in excess of river capacity rather than
a result of dam failure, Dam failure at low river flows could result
in the loss of more than a few lives in the town of Williamsburg and
downstream flooding due primarily to the failure. ﬁ./.“.

The following recommendations and remedial measures should be insti-
tuted immediately.

l. The concrete section and toe area should be inspected during
periods of low flow in the river to document the actual condition of
the section. The inspection of the structure should be conducted by a
registered professional engineer knowledgeable in dam design and

analysis.

2. The seepage observed at the base of the right concrete
retaining wall should be imvestigated.

3. A planned maintenance and operation schedule should be pre-
pared and implemented at the dam.

i1
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WILLIAMSBURG STATION DAM
PA 540

4., A warning system should be developed to warn downstream resi-
dents of large spillway discharges or imminent failure of the dam.

3. A safety inspection program should be implemented with

inspections at regular intervals by qualified personnel. {
; SUBMITTED BY: L. ROBERT KIMBALL & ASSOCIATES :
] L CONSULTING ENGINEERS AND ARCHITECTS

Date R. Jeffrey Kimball, P.E.

| . R Jeblry 12620
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APPROVED BY:

Psuly B) JL QQ/

Date IAMPb W. PECK
(olonel, Gorps of Engineers
\Lommdndur and District Engineer
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PHASE I
NATIONAL DAM INSPECTION PROGRAM

WILLIAMSBURG STATION DAM
NDI. I.D. NO. PA 540
DER I‘DO NO. 7-48

R e o TS

SECTION 1
PROJECT INFORMATION

l.l General.

e e

92-367, authorized the Secretary of the Army, through the Corps of
Engineers, to initiate a program of inspection of dams throughout the
United States.

TR L T

l
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|
?]q a. Authority. The National Dam Inspection Act, Public Law
|

b. Purpose. The purpose of the inspection is to determine if
the dam constitutes a hazard to human life or property.

e S v—

1.2 Description of Project.

a. Dam and Appurtenances. The Williamsburg Station Dam is an

; earthfill dam with a concrete gravity spillway. The dam 1s approxima—
b tely 460 feet long and 27 feet high. The earthen section of the dam
[ forms the right abutment of the gravity spillway. Water supply intake
facilities exist at the right abutment of the spillway and through the
earthen embankment section. The intake facilities supply water to the 4
Williamsburg Power Generating Station, located just south of the dam.

The spillway for the dam consists of a concrete gravity ogee
section, with a 260 foot long crest. The gravity section is 15 feet
high and concret:s retaining walls exist at both ends of the spillway.

o-ry

The Williamsburg Statlon Dam is located on the Frankstown Branch
of the Juniata River and the spillway is a “run of river" structure.

i 2 bl cm | S

The right abutment of the spillway is formed ty an earthfill
embankment. The embankment has been significantly modified since
construction of the dam was completed. A concrete corewall exists in
the embankment. The corewall extends 120 feet beyond the right
spillway retaining wall. :

BN - E

b. Location. The dam is located in Williamsburg, Woodbury
Township, Blair County, Pennsylvania. The Williamsburg Station Dam
can be located on the Williamsburg, U.S.G.S. 7.5 minute quadrangle.

c. Size Classification. The Williamsburg Station Dam is an
intermediate size dam (27 feet high, 1000 acre-feet).

1
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d. Hazard Classification. The Williamsburg Station Dam is a
high hazard dam. Downstream conditions indicate that loss of more
than a few lives is likely in Williamsburg should the structure fail.
The town of Williamsburg 18 located approximately 1l mile downstream of
the dam. The Pennsylvania Electric Company (Penelec) Williamsburg
Power Generation Station located immediately downstream of the dam.

e, Ownership. The Williamsburg Station Dam is owned by Penelec.
Correspondence should be addressed to:

The Pennsylvania Electric Company
1001 Broad Street

Johnstown, Pennsylvania 15997
814/533-8111

f. Purpose of Dam. The purpose of :he dam is to provide cooling

‘water to the Williamsburg Power Generating Station.

g. Design and Construction History. Based on limited infor—
mation contained in the PennDER files, construction of the dam began
in mid-1919, and was completed sometime around 1922. The dam was
designed and comstructed by Day and Zimmerman, Inc., Engineers, of
Philadelphia, Pennsylvania.

h. Normal Operating Procedures. Reservoir water is supplied to
the Williamsburg Power Station on an as-needed basis.

1.3 Pertinent Data.

a. Drainage Area. 312 square miles
(measured)
291 square miles

(U.8.G.S.)

b. Discharge at Dam Site (cfs).

Maximum flood at dam site (June, 1889) 35,500 est. U.S.G.S.
Spillway capacity at top of dam 41070

c. Elevation (M.S.L.) (feet). — Field survey based on spillway
crest elevation 848.0 feet obtained from design drawings.

Top of dam - low point 860.,0
Top of dam - design height 860.0
Maximum pool — design surcharge 860.0
Normal pool 848.0
Spillway crest 848.0
Upatream portal — 48" diameter cast iron pipe 836.0
Downstream portal - 48" diameter cast iron pipe 836.0
Streambed at centerline of dam (approximate) 834.5
Maximum tailwater Unknown
Toe of dam 833.0
2
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d.

e,

f.

h.

i.

Reservoir (feet).

Length of maximum pool
Length of normal pool

Storage (acre-feet).

Normal pool
Top of dam

Reservoir Surface (acres).

Top of dam
Normal pool
Spillway crest

Dam.

Type

Length

Height

Top width

Side slopes — upstream
- downstream

Zoning

Impervious core

Cutoff

Grout curtain

Reservoir Drain.

Type

Length
Closure

Access
Regulating facilities

Spillway.

Type

Length of crest
Crest elevation

Upstream channel

Downstream channel

16000
7000

199
1001

90
46
46

Earthfill
with concrete
gravity spillway
460 feet
27 feet
>200 feet
Vertical
Not applicable
Unknown
Concrete
Yes
None

(2) 48" diameter
cast iron pipes
10 feet
Gate valves
on upstream
face of ogee
section
None
Gate valves

Concrete gravity
ogee section
260 feet

848.0
Frankstown Branch
of Juniata River
Frankstown Branch
of Juniata River

Bk e
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SECTION 2
'ENGINEERING DATA

2.1 Design. Review of a' ~ilable information in the files of the
Commonwealth of Pennsylvauia, Department of Environmental Resources,
revealed that some correspondence, permit information and limited
detailed drawings of the dam were available for review. All infor-
mation was reviewed for this study. Penelec wag unable to provide any
additional information.

2.2 Construction. The Williamsburg Station Dam was constructed
around 1919. References to brief inspections during construction
exist in the DER file.

2.3 Operation. Water is drawn from the reservoir for cooling pur-
poses at the Williamsburg Power Generating Statlon.

2.4 Evaluation,

a. Availability. Engineering data were supplied by the
Pennsylvania Department of Envirommental Resources, Bureau of Dams and
Waterway Management. A representative of Penelec, Mr. Richard T.
Gallus, accompanied the inspection team and was interviewed in regards
to the coperation and maintenance of the dam.

b. Adequacy. This Phase I Report is based on the visual inspec-
tion, hydrologic and hydraulic analysis, and available data.
Sufficient information exists to complete a Phase 1 Report.
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SECTION 3
VISUAL INSPECTION

3.1 Findings.

a. General. The onsite inspection of Williamsburg Station :am
! was - onducted by personnel of L. Robert Kimball and Associates ow
| April 22, 1981 and May 12, 1981, Mr. Richard T. Gallus accompanied
| the inspection team during the April 22, 1981 inspection of the dam.
The inspection consisted of:

Lot T o e R
T L T N L T B = T I p? 2
3 “ B o3 Fes T NI

B

1. Visual inspection of the retaining structure, abutments and
toe.

2. Examination of the spillway facilities, exposed portion of
any outlet works and other appurtenant works.

3, Obgervations affecting the runoff putential of the drainage

‘] basin.
4, Evaluation of the downstream area hazard potential.

RS
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b. Dam. The dam appears to be in fair conmdition. From a brief
survey conducted during the inspection, it was noted that the crest of
the dam was relativeiy consistent with the top of the right spillway
wingwall, The earthen embankment section is utilized as a storage
area for equipment utilized at the plant. The embaukment has been
gignificantly modified since comstruction, but no date is assoclated
) with the modifications. The design of the earthen embankment section
L, incorporated an approximately 200 foot long earthen embankment
i section. The top width of ths embankment was 12 feet, and the slopes
were 2H:1V. It was observed that the area had apparently been filled
and the original comstruction was not distinguishablie. The elevation
of the crest, to the right of the spillway, is relatively consistent
along the right bank of the river extending to the area of the power

generating station.

TSP RN AT T FY

c. Appurtenant Structures. The spillway for the Williamsburg
Staticn Dam consists of a concrete ogee gravity section. The crest
length of the section is 260 feet. Vertical concrete walls exist at
either abutment of the spillway. The natural ground above the left
abutment retaining wall 18 relatively flat for a distance of approxi~
mately 10 feet, at which point a near vertical rock outcrop exists.

RSt e Sy

During the April. 22, 1981 inspection, a depth of flow across the
crest of the spillway was measured to be approximately 6 inches. The
depth of flow during the May 12, 1981 inspection was approxiamtely 1
foot. The condition of the weir could not be determined due to the
flow over the gravity cection. The tailwater during the April 22, ;
1981 inspection was significantly less than that observed during the :
May 12, 1981 inspection. During the April 22nd inspection, some minor
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n ; seepage was observed near the base of the right spillway retaining

- wall. Seepage at this time was estimated at 1 to 2 gallons per

. minute. The seepage area was not visible during the May 12th inspec-

. tion, due to the increased tailwater depth. The concrete retaining
walls at either end of the ogee section showed signs of deterioration.
No visiblie cracks were observed in these structures.

The intake facility for the water supply line to the plant is
adjacent to the right spillway retaining wall on the earthen section.
Based on information from the design drawings, the original intake
structure was abandoned in lieu of a second structure completed at
some later date. The present facilities consist of a screen chamber
on the earthen embankment section adjacent to the right spillway
retaining wall. Water from the screen chamber is transported to the
plant through two 48" cast iron pipes. It appears as though the lines
also supply water to the spray pomd at the power plant.

2 An agbandoned intake line exists along the right bank of the
‘ river, just upstream of the dam. The abandoned line was utilized at
one time to draw water from the river at a point upstream of the dam.

d. Reservoir Area. The reservoir slopes are moderate to steep
and do not appear to be susceptible to massive landslides which would
affect the storage volume of the reservoir,

e. Downstream Channel. The downstream channel of the

: Williamgburg Station Dam is relatively wide to the Borough of
b Williamsburg. Along the north edge of town, the river abruptly
. changes course and flows to the north of the community.

3.2 Evaluation. The earthen section of the dam to the right of the
eplllway section appeared to be in good condition. The crest of the
embankment section is significantly broad and not readily susceptible
to normal seepage and structural problems.

The concrete gravity section was not clearly visible 4due to flow
over the structure during the inspections. No determination could be
made as to the condition of the section. The concrete retalnlng walls
appeared to be .in fair condition. A small seepage area was observed
at the base of the right spillway retaining wall. The condition of
the gravity section could not be determined due to the flow over the
spillway crest.

The ogee section and the toe of the structure stwuld be closely
inspected during a period of low flow in the river.
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4.5 Evaluation.

SECTION 4
OPERATIONAL PROCEDURES

4,1 Procedures. Water is drawn from the reservoir on an as-needed
basis. The dam is used to supply water to the Williamsburg Power

Station. i

No planned maintenance schedule exists 1

4,2 Maintenance of the Dam.
Maintenance of the dam is conducted i

for the Williamsburg Station Dam.
on an unscheduled, ags-needed basis.

4.3 Maintenance of Operating Facilities. No planned maintenance .
schedule exists for the operating facilities. Maintenance of the
operating facilities is completed on an unscheduled, as-~needed basis.

4.4 Warning System in Effect. There is no warning system in effect
to warn downstream residents of large spillway discharges or imminent
failure of the dam.

The condition of the Williamsburg Station Dam is
considered fair. There was no warning system in effect to warn
dowvntream residents at the time of inspection. An emergency action
plan should be available for every dam in the high and significant
hazard category. Such action plans should ocutline actions to be taken
by the operator to minimize downstream effects of an emergency, and
ahould include an effective warning system. An emergency action plan
has not been developed; the owner should develop such an action plan.
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SECTION 35
HYDKAULICS AND HYDROLOGY

5.1 Evaluation of Features.

a. Design Data. Ounly limited information was available in the
DER files relative to the design of the spillway. Available infor-
mation indicates that the spillway was designed to handle in excess of
93 cfs per square mile (28,000 cfs) when considering the drainage
area. Information in the DER files suggest that a margin of 3 feet
between the water surface elevation and the top of the earthen
embankment was associated with the design flow,

b. Experience Data. No rainfall, runoff or reservoir level data
were available. A U.S.G.S. gaging station is located downstream of
the dam, in the Borough of Williamsburg. A high water mark exists on
the gaging station structure. The high water mark is associated with a
June 1889 flood.

¢. Visual Observations. The spillway appeared to be in fair
condition. A close inspection of the structure could not be made due
to flow over the structure. No obstructions were ohserved in the area
of the spillway which were comsidecred as being capable of affecting
the discharge potential of the spillway.

The top of dam was considered to be the elevation at the top of
the right spillway tretaining wall.

d. OQvertopping Potential. Overtopping potential was investi-
gated through the development of the probable maximum flood (PMF) for
the watershed and the subsequent routing of the PMF and fractions of
the PMF through the reservoir and spillway.

The Corps of Engineers, Baltimore District, has directed that the
HEC~1 Dam Safety Version systemized computer program be utilized. The
program was prepared by the Hydrologic Engineering Center (HEC), U.S.
Army Corps of Engineers, Davis, California, July 1978. The major
wmethodologies or key input data for this program are discussed briefly
in Appendix D.

5.2 Evaluation Assumptions. To enable completion of the hydraulic
and hydrologic analysis for this structure, it was necessary to make
the following assumptions.

i, The pool elevation prior to the storm was assumed to be at
the spillway crest elevation, 848.0.
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2. The top of dam was considered to be the elevation at the top
of the right spillway retaining wall, elevation 860.0.

3. No upstream dams were considered during the analysis.

5.3 Summary of Overtopping Analysis. Complete summary sheets for the
computer output are presented in Appendix D.

Peak inflow (PMF) 223,700 cfs
Spillway capacity 41,070 cfs

a. Spillway Adequacy Rating. The Spillway Design Flood (SDF)
for a dam of this size and classification is the PMF. Based on the
following definition provided by the Corps of Engineers, the spillway
is rated as ingdequate as a result of our hydrologic analysis.

Inadequate - All high hazard dams which do not pass the
Spillway Design Flood (SDF).

The spillway and reservoir are capable of controlling approxima-
tely 18% of the PMF without overtopping the embankment.

5.4 Summary of Dam Breach Analysis. A dam breach analysis and
downstream routing of the flood was not performed for this structure.
The purpose of such an analysis is to determine if the downstream
potential for loss of life and property damage is significantly
increased by dam failure. During an extreme hydrometevorological event
the weir would be submerged; and if failure of the structure would
occur, no appreciable increase would be noted downastream. Since the
stability of the structure appears to meet current criteria for static
stability, and since the dam 18 considered capable of passing at least
1/2 the PMF without failure, no dam breach analysis and downstream
routing of the flood wave was conducted.

S
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l : SECTION 6
. STRUCTURAL STABILITY

B! . 6.1 Evaluation of Structural Stability.

a. Visual Observations. No major deficiencies were observed
during the inspection. No major erosion areas were observed on the
earthen embankment section or in the area of the ogee section. Flow
over the crest of the spillway hampered attempts at close visual
: inspection of the structure. Only minor seepage was observed during
the April 22, 1981 inspection. The seepage was observed at the base
of the right spillway retaining wall and seepage was estimated at 1l to
2 gallons per minute. The concrete in the spillway retaining walls
showed some signs of deterioration but no major cracking was observed.
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b, Design and Comstruction Data. Only limited information
regarding the design of the concrete gravity section and earthen
embankment section were available in the DER files. No construction
data were available for review., A section drawing of the spillway is
b : located in the DER files and was utilized in the static stability ana~
lysis calculations. The cross-section drawing is located in Appendix
E of this report.

ey
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c¢. Operating Records. No operating records are maintained at
: the Williamsburg Station Dam. Water is drawn from the reservoir for
M use in the plant on an unscheduled, as—needed basis.

_ bk SR 1w
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s d. Post Construction Changes. The earthen embankment section to
’ the right of the concrete spillway has apparently undergone extensive
modification since the dam was comstructed. No known .date is asso—
clated with the modifications. The entire right earthen embankment
section was filled to an elevation relatively consistent with the ele-
vation of the plant. An addition to the Williamsburg Station Dam was
completed sometime around 1944 and the modifications to the earthen
embankment section may have occurred as part of the expansion project.

kel A M i

e, Stability Analysis. An approximate analysis of the static
stability of the gravity spillway section was performed for this
study. During periods of extreme hydrometeorological events, the weir
would be quickly submerged and no stability analysis during this con~
dition was considered necessary.

RN o Py~ . R
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f. Seismic Stability. The dam is located in seismic zone 1. No
seismic stability analyses have been performed. Normally, it can be
considered that if a dam in this zone is stable under static loading
conditions, it can be assumed safe for any expected earthquake
loading. Based on the results of the stability analysis contained in
Appendix G, the factor of safety, under static loading conditions,
appears to be within minimum accepted criteria.

S
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The analysis revealed that the dam is stable under static loading
conditions. A factor of safety equal to 1.5 (sliding) and 2.2
(overturning) resulted from the analysis. The resultant was deter—

‘ mined to fall within the middle third of the base of the section., The
B . wr stability analysis calculations appear in Appendix G of this report.
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SECTION 7
ASSESSMENT AND RECOMMENDATIONS/REMEDIAL MEASURES

i 7.1 Dam Assessment.

AR o S D R P IRR T BB, e
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a. Safety. The dam appears to be in fair condition. No obvious
signs of instability were observed on the concrete gravity section. A
close inspection of the structure was not possible due to flow over
the structure. The concrete gravity section should be inspected
during periods of low flow in the river. The concrete for the
splillway retaining walls ghows signs of deterioration and a small
seepage ares was observed at the base of the right concrete retaining
wall., Seepage in the area was estimated at 1 to 2 gallons per minute
during the April 22, 1981 inspection. No examination of the seepage
area could be made during the May 12, 1981 inspection due to an
increased tallwater at the time of inspection. The Williamsburg
Station Dam i3 a high hazard-intermediate gize dam. The Spillway
Design Flood for a dam of this size and classification 1s the PMF,
iy The visual observations, review of available data, hydrologic amd
5‘ hydraulic calculations and past operational performance indicate that q
* the Williamsburg Station Dam is capable of controlling approximately 1
18% of the PMF without overtopping the earthen embankment section. !
The spillway is classified as inadequate.
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This dam is a runof-river type dam with inflow discharging over
the spillway. With high discharges the tailwater builds up rapidly,
causing the weir to become submerged. Downstream floodiug normally
will result because of runoff in excess of river capacity rather than
a result of dam failure. Dam failure at low river flows could result
in downstream flooding due primarily to the failure.

T s e

b. Adeqacy of Information. Sufficient information is available
to complete a Phase I report.

¢+ Urgency. The recommendations suggested below should be
implemented immediately. i

d. Necessity for Further Investigation. No further investiga-
tions are required.

o

i i 33

7.2 Recommendations/Remedial Measures.

l. The concrete section and toe area should be inspected during
periods of low flow in the river to document the actual condition of
the section. The inspection of the structure should be conducted by a
registered professional engineer knowledgeable in dam design and

analysis.
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2., The saepage observed at the base of the right concrete
retaining wall should be investigated.

3. A planned maintenance and operation schedule should be pre-
pared and implemented at the dam.

4. A warning system should be developed to warn downstream resi-
dents of large spillway discharges or imminent failure of the dam.

5. A safety inspection program should be implemented with
inspections at regular intervals by qualified personnel.
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APPENDIX B
CHECKLIST, ENGINEERING DATA, DESIGN, CONSTRUCTION, OPERATION, PHASE I
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WILLIAMSBURG STATION DAM

PA 540
Sheet 1

Front

1. Upper left - View across crest of ogee section. View
towards left abutment. Note access to
intake to abandoned screen chamber.

' 2. Upper right - View of right spillway retaining wall,
Note deterioration of concrete.

3. Lower left - Close-up view of the base of the right
concrete retaining wall. Seepage estimated
at 1 to 2 gallons per minute.

4. Lower right - View acroes crest of the spillway. View
towards the left abutment.

Sheet 1

Back

5. Upper left - Downstream exposure viewing towards west
bank of the river.

6. Upper right - View of gaging station downstream of dam.

Note high watermark on structure.

1,5 | 2,6
3 4
Cc-2
Rk ) o-"l- !

P e -
e o e ame




it e AN







b il

s

SR oatan iy AP

R Y S v g

e

L

i

o -v-rm,m;-r}-n‘q.lwi,—\‘—‘r» ,_V.-ﬁ/mm.»,;, o

A “_" I

o

Y,

APPENDIX D
HYDROLOGY AND HYDRAULICS
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APPENDIX D
HYDROLOGY AND HYDRAULICS

A S G

- Methodology. The dam overtopping and breach analyses were

‘;"" ' accomplished using the systemized computer program HEC-1 (Dam Safety
Investigation), September, 1978, prepared by the Hydrologic

3 Engineering Center, U.S. Army Corps of Engineers, Davis, California.
A brief description of the methodology used in the analysis is pre-
sented below.

l. Precipitation. The Probable Maximum Precipitation (PMP) is
derived and determined from regional charts prepared from past rain-
fall records including "Hydrometeorological Report No. 33" prepared by
the U.S5. Weather Bureau.

The index rainfall may be reduced from 102 to 202 depending on
watershed size by utilization of what is termed the HOP Brook adjust-
ment factor. Distribution of the total rainfall is made by the com
puter program using distribution methods developed by the Corps.

L g 2. Inflow Hydrograph., The hydrologic analysis used in develop-
; ment of the overtopping potential is based on applying a hypothetical
storm to a unit hydrograph to obtain the inflow hydrograph for reser-
voir routing.

3 The unit hydrograph is developed using 'the Snyder method. This method
requires calculation of several key parameters. The following list
gives these parameters their definition and how they were obtained for
these analysis.

Parameter Definition Where Obtained
Cct Coefficient representing From Corps of
variations of watershed Engineers®
L Length of main stream From U.S.G.S. k
channel miles 7.5 minute ;
topgraphic )
Lca Length on main stream From U.S.G.S. 1
to centroid of watershed 7.5 minute i
topographic ]
i
Cp Peaking coefficlent From Corps of {
Engineers* )
|
A : Watergshed size From U.S.G.S. ‘
7.5 minute i
topographic 1

*Developed by the Corps of Engineers on a regional basis for
Pennsylvania.

SR
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3. Routing. Reservoir routing is accomplished by using Modified
Plus routing techniques where the flood hydrograph is routed through
reservoir storage. Hydraulic capacities of the outlet works,
spillways and the crest of the dau are used as outlat controle in the

routing.

The hydraulic capacity of the outlet works can eithar be calculated
and input, or sufficient dimensions input, and the program will calcu-
late an elevation discharge relationship.

Storage in the podl area is defined by an area - elevation rels~
tionship from which the computer calculates storage. Surface areas
are either planimstered from available mapping or U.S5.G.S. 7.5 minute
series topographic maps or taken from reasonably accurate design data.

4. Dam Overtopping. Using given paercentages of the PMF, the com-
puter program will calculate the percentage of the PMF, which can be
controlled by the reservoir and spillway without the dam overtopping.

5. Dam Breach and Downstream Routing. The computer program is
squipped to determine the increase in downstream flooding due to
failure of the dam caused by overtopping. This is accomplishaed by
routing both the pre—~failure peak flow and the peak flow through the
breach (calculated by the computer with given input assumptions) at a
given point in time and determining the water depth in the downstream
charnnel. Channel crosgs-sections taken from U.S.G.S. 7.5 mioute
topographic maps were used in the downstream flood wave routing. Pre
and post failure wataer depths are calculated at locations where cross-

sections are input.

D-2
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HYDROLOGY AND HYDRAULICS ANALYSIS
DATA BASE

i . -
i NAME OF DAM: Williamsburg Station Dam

PROBABLE MAXIMUM PRECIPITATION (PMP) = 22.2 (1.045) w 23,2 inches

STATION 1 2 3
Station Description Williamsburg Station

PET T S Sere £ e

Drainage Area
(square miles) 312

T e

Cuttulative Drainage Area
(square miles) 312

fvl Adjustment of PMF for
1 Drginage Area (%)(1)

{ hours 74
/ 12 hours’ 84
X 24 hours 95
48 hours 106
72 hours 111
Snyder Hydrograph
Parama gga 2
Zo
Cp 13) 0.55
ce (3) (4) 3
L (miles)
ch (miles) (4) 14
tp = Ct(LxLca) 0.3 hrs. 9,18
Spillway Data f
Crest Length (ft) 260 3
Freeboard (ft) 12 :
Discharge Coefficient 3.8 !
Exponent 1.5

(1)Hydrometeorological Report 40 (Figure 1), U.S. Weather Bureau

and U.S. Army Corps of Engineers, 1965.
(2)Bydrological zone defined by Corps of Engineers, Baltimore

District, for determining Snyder's coefficients (Cp and C¢).

(3)snyder's Coefficients.
4)L-Len3th of longest water course from outlet to basin divide.

LeasLength of water course from outlet to point opposite the
centroid of drainage area.

NS Y N
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CHECK LIST
HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: 312 sq.mi,

ELEVATION TOP NOBRMAL POOL (STORAGE CAPACITY):

848.0 [199 ac-ft]

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): 860 1001 ac-ft])

ELEVATION MAXIMUM DESIGN POOL: . Unknown

ELEVATION TOP DAM: .. 860,0 [top of right spillway retaining walll

SPILILWAY CREST:

a. Elevation 848.0

b. Type Lancrefe ogae.

¢, Width Bage af cancrete section.= 17 feet

d. Length Creat langth = 260 faet

e. Location Spillover In. civax

f. Number and Type of Gates _[2] 48" gata walves in oges section ..
OUTLET WORKS:

3. Iype ——nmrm:m;;x;:zmummn

b. Location UM

c. Entrance loverts o . _jes-appiieeble—

d. Exit iaverts Not—appiiecabie—

e. Emergency drawdown . facilities

HYDROMETEOROTLOGICAL GAUGES:

a.
b.
Co

MAXTMUM NON-DAMAGING DISCHARGE :

NOTE:

Type _—

cation

Racords Noze
Unknown

Elevations referred to M.S.L.

D~4
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N4 ' NAME WH-L.IAMQEH!;& STA. Dam
= ' NUMBER Pa. S4o0
2 L. ROBERT KIMBALL & ASSOCIATES )
T CONSULTING ENGINEERS & ARCHITECTS SHEET NO. oF i_
== EBENSSURG PENNSYLVANIA sv.27? pAve_ 27AY L /781
oot PATE AvD BASE FeoW FPARAMETERS

STRT L 3 /over

CENST L 0.65 w/He

STRT@® /.S cis/m'°

QezcsNz= 0.05(5% oF Fenk Fiow)

Eriorr = 2.0

As RgecommanNnDoer BY TwE BrLriMorE DisSTRILT
CORFS OF ENG /EERLS.

ELEVATI N —=ARSA=CAPACITY CsLa7IoNSHIPS

FRom UB@S., 7S-MIN., QuaD, D&ER. /~r.ES
AND FIELD INSPecTioN ODATA.

SPILLWAY CrR&ST ELevVAT/oN *= 848

AREA AT SPILLWAY CREST CESTIMATE) = 46 Ac
ASSUME Zefo SToeAGs AT ELeVvATioN= 835
AT &LEeV. BLO |, AE&N ® 70 ac.

AT Zre=v. 880 |, AREN = 330 Ac.

&80+
g70
&4 0+
TorP oF DuMm
850 4
SPILLWNAY CL&ST
840 -

30 T ] - T T T T
¢o /2o /80 240 300
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i NAME
w NUMBER f’k. S4&0
4 L. ROBERT KIMBALL & ASSOCIATES 2 3
CT CONSULTING ENGINEERS & ARCHITECTS SHEET NO. oF
o= EBENSSURG PENNSYLVANIA BY.2T pare. _MAY 128 |
AR A o 46 0 /720 2i? 330
)
E(‘I‘:;f 835 | a4s g6o 865 875 880

Dischr s RBrridis

Rarne CUsvE INCLUDED PovweNTIAL Ovel2ToPrPING.

, .

Use Ce3. 8 (PE.R., Fiees)
-1 z 2O FT

« 86O-848%/ZF7

3/
Qemiceway < cl A

Amnx,

3/
ngvuznvPPm(,‘ C.IL 2 use < =3-T(A.\/c,. ABovE EL . 860)
var1eS w/ k

A~ LT ABLT,
880 -
870
]
I
e 260" | To® oF DOam FProrFice
848 YiewiN&r DownN STR2EA WM
| i ] T T T
=) 200 400 600 &oo /000
ELav. }L ovERTOP *Q
Beo = -
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General Geology

The Williamsburg Station Dam is located in the Appalachian
Mountain Section of the Valley and Ridge Province., This section is
separated by the Allegheny Front from the Allegheny Mountain Section
to the west. The section is composed of large amplitude folds and
numerous faults. The Palezoic rocks have moved northwestward cn a
deep regional decallement located at the top of the Lower Cambrian
rocks. Greater deformation in the valley and Ridge Province than the
Plateau Province resulted from greater movement of the earth. The
alternate succession of narrow ridges and broad or narrow valleys
trends generally ncrtheast. The two major structural features in this
region are the Scotch Valley Syncline to the west of the site and the
Bridge Anticline to the east of the site. Several minor folds exist
between these structures., The Williamsburg Station Dam lies southeast
of a minor anticlinal fold which axis strikes to the northeast as the
strata subsequently do. The dip of rocks is about 60° to the south-
east locally. Major faults are to the east and west of the dam site.
Both faults are northwest directed thiwrust faults caused by
compressional forces from the southeast. These faults are the West
Henrietta Fault to the west and the Williamsburg Fault to the east.
The dam i3 located on the upthrown side of the West Henrietta Fault,

The rock underlying the dam belongs to the Fatesburg Formation of
Upper Cambrian Age. It consists of thick bedded steel-~blue coarsely
crystalline dolomite with many layers of sandstone or quartzite. It
also contains a few beds of olitic chert. Gatesburg has a thickness
range of 1600~1750 feet where it 1is fully exposed. It disconformably
overlies the Warrior limestone and extends to the Mines dolomite above.
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